The nature of the disorder in patients with familial lipodystrophy usually escapes recognition for many years and the syndrome is almost certainly much commoner than the few families described to date suggest.
and acanthosis nigricans are present to a variable degree in some but not all patients with familial lipodystrophy, and the abnormal distribution of subcutaneous fat is the essential hallmark of the syndrome.
In addition to a survey of published reports, new cases with the syndrome are described. Both types of partial lipodystrophy, occurring either as familial disease or as sporadic cases, have only been observed in female patients. Study of the pedigrees of five families with familial lipodystrophy (two Scottish and three German) suggests an X linked dominant mode of transmission, lethal in the hemizygous (XY) state. The two clinical phenotypes with their variably expressive metabolic abnormalities are consistent either with different mutants of the same allele or with two genes on adjacent loci. Other clinical phenotypes of familial lipodystrophy may exist due to further mutations of the same allele or of genes on adjacent loci.
The nature of the disorder in patients with familial lipodystrophy usually escapes recognition for many years and the syndrome is almost certainly much commoner than the few families described to date suggest.
Before the description of the syndrome which forms the subject of the present communication, three clinical syndromes were recognised which share as their common distinguishing feature the partial or total absence of subcutaneous fat (lipoatrophy or lipodystrophy). In progressive ,partial lipodystrophy (Barraquer-Simon syndrome' ) fat is lost from the face and, in most cases, from the trunk with normal or excessive fat deposition on the pelvic girdle and lower limbs. Most affected subjects are female and show no other abnormality; a minority develop glomerulonephritis, diabetes, or hyperlipidaemia. The condition is usually sporadic. Seip3 In 1975 Kobberling et af7 described three female members of a German family who showed complete absence of subcutaneous fat from the limbs with normal fat on the face and trunk. In this family, the disorder also appeared to be inherited in a dominant fashion over two generations. Only the proband also showed diabetes mellitus and severe hyperlipoproteinaemia. A second family was later described by the same authors.8 A mother and two of her three daughters showed limb lipodystrophy but only the former exhibited hyperlipidaemia and diabetes.
Since the description of the cases cited above, the syndrome of familial partial lipodystrophy has been referred to as the Kobberling-Dunnigan syndrome.' 9-11 There is some doubt, however, about the similarities and differences between the families described by Kobberling et Post-heparin lipolytic activity (PHLA) has been found to be reduced in all four patients with the syndrome tested to date.8 This defect is not confined to patients with hyperlipoproteinaemia and diabetes and has been found in patients who were both nondiabetic and normolipoproteinaemic. The significance of this abnormality, which appears fully compensated in some persons, is unknown.
LIMB AND TRUNK LIPODYSTROPHY (TYPE 2) All three members of the first family seen with this variety of familial lipodystrophy (fig 2, family 2) showed the absence of subcutaneous fat from the trunk and limbs, broad faces, with short, thick set necks, and slight prognathism.6 Despite these rather acromegaloid features, the hands and feet were normal in size and shape. The Clinical examination showed the patient to have a full round face with a full neck and the complete absence of subcutaneous fat on the trunk and limbs (fig 3 and 4) . The genitalia appeared prominent with a considerable amount of fat on the mons pubis but were otherwise normal (fig 4) . In general, the patient resembled the patients described by Dunnigan et al. 6 Acanthosis nigricans was present in the axillae (fig 3) and antecubital areas, and tuberous xanthomata were present over the buttocks, knees, and elbows. The patient also showed moderate hirsutism of the face and trunk (fig 4) .
Endocrine investigations showed raised levels of plasma testosterone but tests of ovarian and anterior pituitary function were within normal limits and the ovaries were not enlarged. Regular menstruation was not induced by clomiphene, bromocriptine, or cyclic LRH infusions. The reasons for both the raised plasma testosterone levels and persistent secondary amenorrhoea remain unclear. Adrenal function was normal.
The patient showed gross type V hyperlipoproteinaemia which has so far proved resistant to all therapeutic measures. Cholesterol levels ranged between 9 and 22 mmol/l and triglycerides between 18 and 72 mmol/l. The nature of the lipoprotein disorder has not yet been fully clarified. Post-heparin lipolytic activity was normal.
When the patient was first seen in 1981, she had impaired glucose tolerance with high levels of endogenous plasma insulin. In 1983 she developed overt diabetes which is controlled at present by diet and oral hypoglycaemic agents. The patient's mother died suddenly at the age of 40; the cause of death was uncertain. She had suffered from irregular menstruation but no investigations into the cause of the menstrual irregularity had been carried out. The patient commented that her mother had had the same physical appearance as herself with thin, muscular extremities and a full, round face. Family photographs confirmed this description. Neither the patient nor her mother had any sibs and nothing is known about other members of the family. There was no history of parental consanguinity. A family with familial lipodystrophy and dominant inheritance was described by Ozer et al. 13 A 52 year old woman, five of her six sibs, and three of her four children were found to have a syndrome characterised by excessive accumulation of fat on the face, neck, shoulder girdle, axillae, back, and genitalia. In contrast, the limbs showed no subcutaneous fat with prominent musculature and dilated superficial veins. All affected members of the family had type IV hyperlipidaemia and frank diabetes was observed in two. Unfortunately, the sex of the affected sibs and children was not given.
Lillystone and West14 described a girl of 11 years with lipodystrophy of the limbs, labial hypertrophy, acanthosis nigricans, hypertriglyceridaemia, and insulin resistant diabetes. No other family members were affected. Chait et al'5 described a female patient with secondary amenorrhoea who lacked subcutaneous fat on the hands, forearms, and legs but had normal fat distribution over the trunk and face. The patient had severe hypertriglyceridaemia and hyperinsulinaemia. This case also appears to have been sporadic.
Wachslicht-Rodbard et all' described four cases of partial lipodystrophy of the 'face sparing' type in a study of 'heterogeneity of the insulin receptor interaction in lipoatrophic diabetes'. Insulin receptors were found to be normal in these cases, in contrast to other varieties of lipoatrophic diabetes. No further details of the family history, of whether the four cases were related, or of the distribution of the lipodystrophy were provided.
In summary, despite some deficiencies of information, all published reports are consistent with a proposed inheritance of familial lipodystrophy as an X chromosomal dominant trait, lethal in the hemizygous state.
Discussion
Familial lipodystrophy can be divided into at least two types on the basis of the clinical phenotype of either limb lipodystrophy (type 1) or trunk and limb lipodystrophy (type 2). Both varieties of lipodystrophy can also occur sporadically. As the published case reports indicate, there may be other clinical phenotypes which are genetically closely related to the two described in the present communication but which differ slightly in the distribution of the lipodystrophy. The clinical phenotype is consistent within each pedigree and there was never any doubt about which family members were affected. There is thus no doubt that it represents a monogenic segregating syndrome.
Familial lipodystrophy is almost certainly commoner than indicated by the few published reports of the syndrome. Most of our index patients had been seen by several physicians before the disorder was recognised. The proband of the first Scottish family had been investigated over four years by several physicians for her skin xanthomata and hyperlipoproteinaemia until her mother's admission to hospital with an unrelated illness prompted recognition of the lipodystrophy and its familial nature. The aunt of this proband had attended a diabetic clinic in another hospital for many years without her lipodystrophy being recognised. The proband of the second Scottish family had attended a cardiologist with mild mitral stenosis and had been referred to an endocrinologist as a possible case of Cushing's syndrome without her lipodystrophy being recognised. The condition was recognised by a physician who had seen all three members of the first family and referred the patient to one of the authors (MGD). 
